Splice variants (SVs) of receptors for growth hormone-releasing hormone (GHRH) have been found in primary human prostate cancers and diverse human cancer cell lines. GHRH antagonists inhibit growth of various experimental human cancers, including pancreatic and colorectal, xenografted into nude mice or cultured in vitro, and their antiproliferative action could be mediated in part through SVs of GHRH receptors. In this study we examined the expression of mRNA for GHRH and for SVs of its receptors in tumors of human pancreatic, colorectal, and gastric cancer cell lines grown in nude mice. mRNA for both GHRH and SV1 isoform of GHRH receptors was expressed in tumors of pancreatic (SW1990, PANC-1, MIA PaCa-2, Capan-1, Capan-2, and CFPAC1), colonic (COLO 320DM and HT-29), and gastric (NCI-N87, HS746T, and AGS) cancer cell lines; mRNA for SV2 was also present in Capan-1, Capan-2, CFPAC1, HT-29, and NCI-N87 tumors. In proliferation studies in vitro, the growth of pancreatic, colonic, and gastric cancer cells was stimulated by GHRH(1-29)NH2 and inhibited by GHRH antagonist JV-1-38. The stimulation of some gastroenteropancreatic cancer cells by GHRH was followed by an increase in cAMP production, and GHRH antagonist JV-1-38 competitively inhibited this effect. Our study indicates the presence of an autocrine͞paracrine stimulatory loop based on GHRH and SV1 of GHRH receptors in human pancreatic, colorectal, and gastric cancers. The finding of SV1 receptor in human cancers provides an approach to an antitumor therapy based on the blockade of this receptor by specific GHRH antagonists.
D
iverse antagonistic analogs of growth hormone (GH)-releasing hormone (GHRH) were synthesized in our laboratory in an endeavor to develop a new class of antineoplastic agents (1) (2) (3) . GHRH antagonists strongly suppress the in vivo growth of various experimental human cancers including bone sarcomas; prostatic, mammary, and ovarian cancers; renal cell carcinomas; small-cell lung cancers (SCLC) and non-SCLC, pancreatic, and colorectal carcinomas; and malignant glioblastomas (reviewed in ref. 3) . The antitumor effects of GHRH antagonists were initially thought to be exerted only indirectly through the inhibition of the pituitary GH͞hepatic insulin-like growth factor-I (IGF-I) axis and reduction in serum IGF-I levels (4-7). However, it was later shown in cell cultures in vitro, where the contribution of the endocrine GH͞IGF-I axis is clearly excluded, that GHRH antagonists directly inhibit the proliferation of various human cancer lines including MIA PaCa-2 and SW1990 human pancreatic cancers as well as HT-29 human colon cancers (8) (9) (10) (11) (12) . Such an action would have to be mediated through specific GHRH receptors on the tumor cells (3, 13) . GHRH antagonists also inhibit the autocrine production of IGF-I and͞or IGF-II in many human cancer lines in vitro and in vivo, apparently through a direct action on the malignant cells (8, 10, 11, (14) (15) (16) (17) (18) (19) (20) . IGF-II, like IGF-I, is a potent mitogen for many cancers and the suppression of its production would inhibit tumor growth, but unlike IGF-I, its synthesis does not depend on serum GH levels (1) . The growth of human pancreatic cancers SW-1990 and human colorectal carcinomas HT-29 xenografted into nude mice and the autocrine synthesis of IGF-II were effectively inhibited by low doses of GHRH antagonists that did not significantly suppress the serum levels of IGF-I (10, 11) . In other tumors such as SCLC and breast carcinomas, GHRH antagonists can inhibit the proliferation by blocking the action of autocrine͞paracrine GHRH by a direct effect that may not involve IGFs (21) (22) (23) .
The pituitary form of GHRH receptors could not be detected in tumors, but our investigations demonstrated that various human experimental cancers expressed the mRNAs corresponding to four truncated splice variants (SVs) of GHRH receptors denoted SV 1 to SV 4 (18, (23) (24) (25) (26) (27) (28) (29) . Thus, the presence of SV 1 has been shown in MIA PaCa-2 human pancreatic cancer, in some human prostatic, renal, ovarian, breast, lung, and bone cancer lines (3, 18, (23) (24) (25) (26) (27) (28) (29) , as well as in primary specimens of human prostate cancer (30) . Furthermore, the endogenous production of GHRH was detected in diverse human cancers such as endometrial, ovarian, breast, prostatic, pancreatic, gastric, colon cancers, SCLC, and sarcomas (21, (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) . The proliferation of SCLC, sarcomas, and breast cancer cells can be stimulated by administration of GHRH or its agonistic analogs and conversely inhibited by GHRH antagonists. Together, these observations suggest that GHRH may serve as a growth factor for these cancers and that the direct antiproliferative action of GHRH antagonists could be exerted through the disruption of this autocrine͞paracrine stimulatory loop (13, 21, 27, 29) .
The aim of the present study was to investigate the expression of GHRH and SVs of its receptors in established human pancreatic, gastric, and colorectal cancer lines. In addition, we studied the mitogenic actions of GHRH(1-29)NH 2 and the antiproliferative effects of GHRH antagonist JV-1-38 in these cancer cell lines. DMEM͞1 mM pyruvate͞10% FBS͞2.5% horse serum for MIA PaCa-2 cells; Iscove's modified Dulbecco's medium͞10% FBS for NCI N87 and CFPAC-1 cells; Iscove's modified Dulbecco's medium͞15% FBS for Capan-1 cells; nutrient mixture F12 Ham (F12)͞20% FBS for LoVo cells; and F12 Kaighn's modification͞ 10% FBS for AGS cells. All of the media were supplemented with 100 units͞ml penicillin G sodium, 100 g͞ml streptomycin sulfate, and 0.25 g͞ml amphotericin B. The cultures were maintained in a humidified atmosphere containing 5% CO 2 ͞ 95% air at 37°C. Cells were passaged weekly and monitored routinely for mycoplasma contamination by using a detection kit (Roche Molecular Biochemicals). All culture media components were purchased from GIBCO unless otherwise stated.
In Vitro Proliferation Assay. The culture medium for in vitro studies with SW1990, Capan-2, CFPAC1, COLO 320DM, HT-29, NCI-N87, and AGS cells was DMEM͞F12 supplemented with 0.5% FBS, 100 units͞ml penicillin G sodium, 100 g͞ml streptomycin sulfate, and 0.25 g͞ml amphotericin B. For in vitro proliferation assays, the cells were seeded into 96-well microplates and cultured for 24 h before adding various test substances to the medium. After another 72 h, in vitro cell growth was estimated by using Crystal violet as described (38) or by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide assay as described (39) . The results were calculated as percent T͞C, where T ϭ OD of treated cultures and C ϭ OD of control cultures ϫ 100. The measured absorbance is proportionate to cell number.
Other experiments were intended to test whether a frequent change of the reduced serum culture medium, resulting in the removal of autocrine growth factors secreted by the cells, can affect the rate of proliferation. In these experiments, the cancer cells were cultured for 72 h removing the medium from some wells and replacing it with fresh medium every 24 h, whereas in the control wells it was left unchanged during the entire 72-h period.
Animals and Tumors. Male athymic (NCrnu͞nu) nude mice, Ϸ6 weeks old on arrival, were obtained from the National Cancer Institute (Frederick Cancer Research and Development Center, Frederick, MD) and housed in laminar airflow cabinets under pathogen-free conditions with 12-h light͞12-h dark schedule and fed autoclaved standard chow and water ad libitum. Xenografts of each cell line were initiated by s.c. injections of 1 ϫ 10 7 cells into three nude mice. After 4 weeks, the tumors from donor animals were dissected aseptically and 3-mm 3 tumor pieces were transplanted s.c. into experimental nude mice under isoflurane anesthesia. After another 4 weeks, the mice were killed and the tumors, which had grown to approximately 1,500 mm 3 in size, were dissected, snap-frozen, and stored at Ϫ70°C for further analysis. All experiments were performed in accordance with institutional guidelines for the care and use of experimental animals.
Reverse Transcription (RT)-PCR for GHRH and SVs of GHRH Receptors.
Total RNA was extracted from tumors belonging to each cell line by using Tri-Reagent (Sigma) according to the manufacturer's instructions. Poly(A) ϩ RNA was also purified by using oligo(dT)-cellulose MicroPolyAPure mRNA isolation kit (Ambion, Austin, TX). One microgram of poly(A) ϩ RNA from COLO 320DM, LoVo, Hs746T, PANC-1, and Capan-1 tumors and 5 g of total RNA from HT-29, NCI-N87, AGS, SW1990, MIA PaCa-2, Capan-2, and CFPAC1 tumors (for GHRH receptors) or 1 g of poly(A) ϩ RNA (for GHRH) were reversetranscribed by using the reagents and protocol of the GeneAmp RNA PCR Core kit (Perkin-Elmer). The PCR amplifications of the cDNAs for SVs of GHRH receptors were performed by using the GeneAmp RNA PCR Core kit (Perkin-Elmer) and PCR for GHRH was performed by using the GeneAmp Gold RNA PCR Reagent kit (Perkin-Elmer). Five microliters of cDNA (for GHRH receptors) or 8 l of cDNA (GHRH) was amplified by RT-PCR in 25 l of mixture containing 1ϫ PCR buffer, 2 mM MgCl 2 (GHRH receptors), or 2.5 mM MgCl 2 (GHRH), 200 M each dNTP, 0.5 M each primer (GHRH receptors), or 0.75 M each primer (GHRH), and 2.5 units͞100 l AmpliTaq DNA polymerase (GHRH receptors) or 2.5 units͞50 l AmpliTaq Gold DNA polymerase (GHRH). For GHRH receptors, samples were denatured at 95°C for 3 min followed by 35 cycles of 95°C for 30 s, 58°C for 30 s, 72°C for 2 min, and a final extension at 72°C for 7 min; a secondary PCR of 20 cycles of 95°C for 30 s, 60°C for 30 s, and 72°C for 45 s was subsequently performed on 1 l of the primary PCR product. For GHRH, samples were denatured at 95°C for 10 min and subjected to 35 cycles of 94°C for 35 s, 57°C for 40 s, and 72°C for 40 s with a final extension at 72°C for 7 min. The primers used for SVs of GHRH receptor were 5Ј-CCT ACT GCC CTT AGG ATG CTG G-3Ј (sense) and 5Ј-ATC TCA CGG AAG TGG CAT GGC C-3Ј (antisense) for the first PCR, and 5Ј-GCA CCT TTG AAG CCA GAG AAG G-3Ј (sense) and 5Ј-CAC GTG CCA GTG AAG AGC ACG G-3Ј (antisense) for the second PCR (24, 25, (27) (28) (29) (30) . The primers for GHRH have been described (35) . The PCR products were electrophoresed on 1.5% agarose gel and stained with ethidium bromide.
Measurement of Intracellular cAMP Levels.
Cell lines were seeded in 12-well plates (2 ϫ 10 4 cells per well) with their routine medium and cultured until reaching 70-80% confluency. Subsequently, cells were incubated at 37°C for 30 min with DMEM containing 1 mg͞ml bacitracin, 0.5% (wt͞vol) BSA, 0.05 mM phenylmethylsulfonyl fluoride, 0.4 mM 3-isobutyl-1-methylxanthine, and GHRH(1-29)NH 2 or GHRH agonist JI-38 (10 nM) alone or in combination with JV-1-38 (1 M). The medium was then removed, and cold 0.1 M HCl was added to each well and harvested. Cell lysates were centrifuged for 10 min at 5,000 rpm at 4°C to remove protein; the supernatants were neutralized with an equal volume of 150 mM Tris⅐HCl (pH 8.6) containing 4 mM EDTA, and acetylated with triethylamine͞acetic anhydride (2:1; 25 l per 500 l of sample). The levels of cAMP in acetylated supernatants were determined by double-antibody RIA (40) . 2Ј-O-monosuccinyl-cAMP tyrosil methyl ester (Sigma) was used for the iodination. The antiserum for cAMP was obtained from the National Institute of Diabetes and Digestive and Kidney Diseases (CV-27). cAMP from Sigma was used as the standard.
Statistical Analysis. The data are expressed as the mean Ϯ SEM. The differences between the groups in the cAMP production study were evaluated by two-tailed Student's t test; P Ͻ 0.05 was considered statistically significant. The results of in vitro proliferation experiments were compared by one-way ANOVA followed by Dunnett's test. P values shown are against the control group unless otherwise stated.
Results

Expression of mRNA for SVs of GHRH Receptor in Human Pancreatic,
Colon, and Gastric Cancers.The expression of mRNAs for SVs of GHRH receptor in tumors grown in nude mice was assessed by RT-PCR. By using mRNA isolated from tumors and genespecific primers for amplifying cDNAs of SVs of GHRH receptors, we were able to detect a 720-bp PCR product in SW1990, PANC-1, MIA PaCa-2, Capan-1, Capan-2, and CFPAC1 pancreatic cancers; COLO 320DM and HT-29 colonic tumors; as well as in NCI-N87, HS746T, and AGS gastric cancers (Fig. 1) . This 720-bp product corresponds to SV 1 of GHRH receptors described (25) . A second 566-bp PCR product was also detected in MIA PaCa-2, Capan-1, Capan-2, and CFPAC1 pancreatic tumors, HT-29 colorectal tumors, and NCI-N87 gastric cancers (Fig. 1) . This 566-bp product corresponds to SV 2 . No expression of mRNA for GHRH receptor splice variants SV 1 or SV 2 was detected in LoVo colon cancer (Fig. 1) . In addition, no bands representing SV 3 and SV 4 (25) were obtained in any of the human pancreatic, colon, and gastric tumor models.
Expression of mRNA for GHRH in Human Pancreatic, Colonic, and Gastric Cancers. RT-PCR with primers specific for GHRH yielded a product of the expected size of 322 bp in tumors of SW1990, PANC-1, MIA PaCa-2, Capan-1, Capan-2, and CFPAC1 pancreatic cancer lines; COLO 320DM and HT-29 colonic; and NCI-N87, HS746T, and AGS gastric cancer lines grown in nude mice (Fig. 2) . This band corresponds to mRNA for GHRH, identified in the positive control (H69 SCLC) (21) (Fig. 2) . However, no expression of mRNA for GHRH was detected in LoVo colon tumors. (Fig. 4) . The antagonistic analog of GHRH, JV-1-38, at 1-10 M concentrations decreased the growth of the cancer cell lines tested. The reduction of the proliferation was significant at 3 and 10 M doses of JV-1-38 in CFPAC1, SW1990, and Capan-2 pancreatic (Fig. 3) , HT-29 and COLO 320DM colonic (Fig. 4) , and AGS and NCI-N87 gastric cancer cells (Fig. 5) . The growth of CFPAC-1, SW1990, and AGS cells was also inhibited significantly by 1 M of JV-1-38. The inhibitory effect of 3-10 M GHRH antagonist JV-1-38 on growth of the cancer cells was partially reversed by 1 M GHRH(1-29)NH 2 in the CFPAC-1 and Capan-2 pancreatic (Fig. 3) , HT-29 colonic (Fig. 4) , and AGS and NCI-N87 gastric cancers (Fig. 5) . However, in each instance the antagonist in combination with GHRH had a significant inhibitory effect on cell proliferation, as compared with the cell growth in the presence of GHRH alone (Figs. 3-5 ). 55% (P Ͻ 0.001); and AGS and NCI-N87 gastric cancer cells by 86% and 26% (both P Ͻ 0.001), respectively, as compared with the cells in 72-h continuous culture. The effect of frequent changes of medium on the proliferation of other cell lines was not investigated.
Effect of GHRH Antagonist JV-1-38 on cAMP Accumulation Induced by GHRH(1-29)NH2 or GHRH Agonist JI-38 in Pancreatic, Colonic, and
Gastric Cancer Cell Lines. As shown in Table 1 , GHRH antagonist JV-1-38, used at 1 M, blocked the cAMP response to 10 nM concentrations of GHRH or GHRH agonist JI-38 in Capan-2 and CFPAC1 pancreatic, HT-29 colonic, and NCI-N87 and AGS gastric cancer cell lines (P Ͻ 0.01 to Ͻ 0.001). GHRH antagonist JV-1-38 by itself at 1 M had no effect on cAMP (data not shown).
Discussion
During the past 9 years we have been synthesizing potent antagonists of GHRH for the treatment of a wide range of neoplasms potentially dependent on IGF-I, IGF-II, and GHRH (1, 3) . Numerous studied showed that these GHRH antagonists inhibit the growth of various human cancer cell lines, including SW1990 human pancreatic cancer, HT-29 human colon adenocarcinoma xenografted into nude mice, and the nitrosamineinduced pancreatic cancers in hamsters (10, 11) . Accumulating evidence suggests that, in addition to inhibiting the pituitary GH͞hepatic IGF-I axis, GHRH antagonists also exert direct antitumor effects on various cancers mediated through specific receptors (1, 3, 13) . Earlier studies did not detect the expression of the pituitary form of GHRH receptors in the cancer models examined (9, 15, 17, 18, 24, 25) . However, during the past 2 years, we established that SVs of GHRH receptors encoding alternate forms of GHRH receptor are expressed on various human cancer cell lines. Thus, we found SVs of GHRH receptors in bone sarcomas, renal, breast, ovarian, and prostatic cancers, as well as in specimens of primary human prostate tumors (18, (23) (24) (25) (27) (28) (29) (30) . Chopin and Herington (26) also found SVs of GHRH receptors in LNCaP prostate cancer. However, little is known about the nature and expression pattern of these tumoral receptors in gastroenteropancreatic tumors.
This study reports the expression of SVs of tumoral GHRH receptor in different models of human pancreatic, colon, and gastric cancers grown in nude mice. We were able to demonstrate that SV 1 , which exhibits the greatest similarity to the pituitary GHRH receptors, was present in all of the pancreatic and gastric cancer models tested, as well as in COLO 320DM and HT-29 colonic tumors. The presence of SV 2 was shown in MIA PaCa-2, Capan-1, Capan-2, and CFPAC-1 pancreatic, NCI-N87 gastric tumors, as well as in HT-29 colonic cancers. No other SVs of GHRH receptors, such as SV 3 or SV 4 , were found in our study. The present results are in agreement with a study that detected the expression of tumoral GHRH receptors in MIA PaCa-2 human pancreatic cancer cell line (25) . SV 1 differs from the pituitary GHRH receptor only in the first three exons, encoding a part of the extracellular domain of the receptor that in SV 1 has been replaced by a fragment of intron 3, which has a new putative in-frame start codon (25) . A major part of the nucleotide sequence of SV 1 (exons 4-13) has more than 99% identity with the corresponding sequence of the pituitary GHRH receptor cDNA (25) . However, the first 334 nucleotides of both SV 1 and SV 2 are completely different from those in the pituitary GHRH receptor (25, 41) . The deduced protein sequences of SV 1 and SV 2 indicate the presence of a distinct 25-aa sequence at the N-terminal extracellular domain, which could serve as a signal peptide. The putative protein sequence encoded by SV 1 is consistent with a functional receptor in which the large N-terminal extracellular tail, characteristic of the pituitary receptor, is truncated, but all of the transmembrane domains, intracellular and extracellular loops, and the C-terminal end necessary for signal transduction are present. SV 2 encodes a GHRH receptor isoform truncated after the second transmembrane domain. The lack of any transmembrane domains in the other two GHRH receptor isoforms, SV 3 and SV 4 , implies that they probably do not represent mature receptor proteins expressible on the cell surface (25) . Structural changes in SV 1 , in comparison with the pituitary GHRH receptor, may result in a different ligand-binding affinity, but the ability to transmit the mitogenic and other effects of GHRH would be retained (24, 25, 42) .
That SVs of GHRH receptors play a physiopathologic role in nonpituitary tissues remains to be proven. However, a recent study showed that SV 1 , encoding the main isoform of GHRH receptor expressed in NIH 3T3 mouse fibroblast cell line, can mediate the proliferative responses to GHRH and its analogs (42) . Thus, the expression of SV 1 in the transfected cells strongly augments both the mitogenic responses to GHRH(1-29)NH 2 or GHRH agonist JI-38 and the antiproliferative effect of GHRH antagonist JV-1-38, as compared with the control cells transfected with an empty vector (42) . In addition, the stimulation of 3T3 cells, transfected with SV 1 , by GHRH or its agonist JI-38, induces the production of cAMP, in contrast to the control cells that do not show a cAMP response (42) . These results suggest that the GHRH receptor isoform encoded by SV 1 could mediate the effect of GHRH and its antagonists on extrapituitary cells and various tumors.
Although it is known that various human neoplasms including pancreatic, gastric, and colorectal cancer can produce GHRH (31) (32) (33) , the pathophysiological significance of this finding is, at present, only partially perceived. Therefore, in the present study, we investigated whether GHRH and its receptors are expressed in human gastroenteropancreatic cancer cell lines and thus if they could form together an autocrine͞paracrine mitogenic loop. We detected mRNA for GHRH in pancreatic (SW1990, PANC-1, MIA PaCa-2, Capan-1, Capan-2, and CFPAC1), gastric (NCI-N87, HS746T, and AGS), and colonic (COLO 320DM and HT-29) cancer cell lines. In the proliferation studies in vitro with pancreatic (CFPAC1, SW1990, and Capan-2), colonic (HT-29), and gastric (NCI-N87 and AGS) cancer cell lines, we found that exogenously added GHRH(1-29)NH 2 increased the rate of cell proliferation, even though autocrine GHRH was already present in these cells. It has been suggested that GHRH could function as an autocrine growth factor in breast and prostatic cancers, SCLC, and malignant bone tumors (21, (27) (28) (29) (30) . Thus, the inhibition of proliferation induced by GHRH antagonists in vitro could be exerted through competitive binding to the GHRH receptor isoforms on the pancreatic, colon, and gastric cancer cells and nullification of the mitogenic stimuli of autocrine GHRH. The inhibition of cell growth produced by 3 and 10 M concentrations of JV-1-38 in the gastroenteropancreatic carcinomas was in some cases partially reversed by the addition of 1 M GHRH(1-29)NH 2 , but the antagonist still retained a significant antiproliferative activity in the presence of GHRH. This finding is in accordance with the fact that the binding affinity of JV-1-38 to the tumoral and pituitary GHRH receptors is 20-to 40-fold higher than that of the GHRH (1, 2,  24, 30) . GHRH seems to fulfill some of the parameters for an autocrine growth factor in gastric, colorectal, and pancreatic cancers, because it is apparently expressed by these malignancies and a tumoral GHRH receptor isoform is also present on tumors. When pancreatic, colonic, and gastric cancer cells were subjected to frequent changes of incubation medium, their growth rate was likewise decreased indicating that autocrine growth factors may actively promote their proliferation in vitro. GHRH could potentially be one of these growth factors.
GHRH receptors are coupled through G proteins to multiple signal transduction pathways. It is widely accepted that the pituitary GHRH receptor activates cAMP increase and extracellular Ca 2ϩ entry (43) . However, little is known about the functionality of the alternate forms of GHRH receptor. Our present results indicate that the adenylyl cyclase͞cAMP signaling system could play a role in the action of GHRH and its antagonists on the gastric, pancreatic, and colorectal cancer cell lines investigated. The present report is in agreement with previous studies (40, 44) . Other investigations in MIA PaCa-2 human pancreatic cancers indicated that GHRH antagonists may inhibit the proliferation of this cell line only in part by a cAMP-dependent mechanism, but other unidentified signaling pathways apparently play a more important role (12) . Kineman (13) suggested that GHRH stimulates and GHRH antagonists inhibit human tumor cell proliferation mainly by a cAMPindependent mechanism. Recent studies in our laboratory have shown that the effects of GHRH and its antagonists on T47D breast cancer cells are partially mediated by adenylyl cyclase, Ca 2ϩ channels, and protein kinase C-dependent pathways (29) . Further investigations are needed for a more thorough elucidation of the signal transduction pathways involving tumoral GHRH receptors.
Because GHRH antagonists can disrupt the endocrine as well as various autocrine͞paracrine stimulatory loops of cell proliferation dependent on GHRH, GH, IGF-I, and IGF-II, they could be applicable for the therapy of a broad range of malignancies (1, 3). The relative importance of different inhibitory mechanisms depends on the characteristics of the particular tumor and seems to vary from cancer to cancer (1, 3, 8, 10, 11, (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) . The inhibitory effect of GHRH antagonists on HT-29 colon and SW1990 pancreatic tumor growth in vivo is probably exerted mainly through the interaction with the tumoral GHRH receptors and abrogation of the mitogenic action of locally produced GHRH, and a subsequent decrease in the production and secretion of IGF-II by the cancer cells (10, 11) .
In conclusion, this study reports the presence of GHRH and splice variants of GHRH receptor in human pancreatic, colorectal, and gastric cancers. Our findings suggest that GHRH and its tumoral receptor could form an autocrine͞paracrine mitogenic loop, which might be involved in the control of the malignant growth. The inhibitory effect of GHRH antagonists on gastroenteropancreatic cancers could be based in part on the interference with the local stimulatory GHRH system.
